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Appendix S3: Annotated Spectra of Identified HPG sites in T7 
 
1. Description of spectra 
The annotated spectra below show the best-identified spectrum for each identified HPG site. The 
precursor ion m/z error was less than 4.5 ppm after recalibration and the fragment ion m/z error 
was less than 20 ppm and the peptide-spectrum match false discovery rate was less than 1%. 
Methionines (M) annotated with a “me” indicate the methionines that were replaced with HPG.  
Page 2: T7 - P03716, position 279.  
Page 3: T7 - P03728, position 179.  
Page 4: T7 - P03800, position 1.  
Page 5: T7 - P19726; P19727, position 293.  
Page 6: T7 - P03726, position 150.  
Page 7: T7 - P19726; P19727, position 10.  
Page 8: T7 - P00969, position 288.  
Page 9: T7 - P03728, position 118.  
Page 10: T7 - P19726, position 327.  
Page 11: T7 - P03696, position 137.  
Page 12: T7 - P03728, position 112.  
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  Page	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  (false	  positive):	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  -­‐	  R1B4L2	  at	  M306. 
 
2. Summary of HPG incorporation 
Of the 268 MS2 spectra from T7 that had at least one genetically encoded Met, 15 (5.6%) had 
the Met replaced with HPG. For EhV, 9 of the 159 MS2 spectra (5.7%) had the Met replaced 
with HPG. However, this is only a semi-quantitative measure of HPG incorporation due to the 
fact that we did not confirm the difference, if any, in ionization efficiency of peptides with HPG 
vs Met. Furthermore, spectral counting cannot be interpreted quantitatively without comparison 
to specific standards. 
 
 
3. Spectra 
y₁-NH₃
130.0863
y₁
147.1128
y₂
260.1969
b₂
286.151
b₃
343.1724
y₆²⁺
371.2163
b₇²⁺
416.7067
b₈²⁺
460.2227
b₄-H₂O
472.2303
b₄
490.2409
b₅
561.278
b₆-NH₃
659.2784
b₆
676.3049
b₉-NH₃
1031.454
b₉
1048.481
b₁₀-NH₃
1140.507
b₁₀
1157.533
y₁₁-H₂O
1242.611
b₁₁
1270.617
0
20
40
60
80
10
0
12
0
0
0.5
1
1.5
2
2.5
3
3.5
4
4.5
[1e5]
200 400 600 800 1000 1200 1400
Raw file Scan Method Score m/z
ally_hpg_19May16 9860 FTMS; HCD 52.58 472.91
- R E
b₂
G
b₃
F
b₄
A
b₅
D
b₆
R
y₆²⁺
b₇²⁺
S
b₈²⁺
E
b₉
M
me
b₁₀
I
y₂
b₁₁
K
y₁
-
a₂
159.0764
y₁
175.119
b₂
187.0713
y₂
276.1666
y₃
375.235
b₄
391.1612
y₄
484.2878
b₅-NH₃
488.1776
b₅
505.2041
b₆
604.2726
y₅
612.3464
y₆
725.4304
y₇
824.4989
y₈
938.5418
y₉
995.5633
y₁₀
1142.632
0
20
40
60
80
10
0
12
0
0
1
2
3
4
5
6
7
8
9
[1e4]
200 400 600 800 1000
Raw file Scan Method Score m/z
ally_hpg_19May16 59235 FTMS; HCD 76.73 664.85
- D A
b₂
F
y₁₀
G
y₉
b₄
N
y₈
b₅
V
y₇
b₆
L
y₆
Q
y₅
M
me
y₄
V
y₃
T
y₂
R
y₁
-
y₁-NH₃
130.0863
y₁
147.1128
a₂
195.1492
b₂
223.1441
y₂
260.1969
b₃
324.1918
y₃
373.2809 y₈²⁺
463.7871
y₅
615.3824
y₆
728.4665
y₇
825.5193
y₈-H₂O
908.5564
y₈
926.5669
0
20
40
60
80
10
0
12
0
0
0.2
0.4
0.6
0.8
1
1.2
[1e5]
200 400 600 800
Raw file Scan Method Score m/z
ally_hpg_19May16 51883 FTMS; HCD 71.61 574.86
- M
me
L
b₂
T
y₈
b₃
P
y₇
I
y₆
N
y₅
Q L
y₃
L
y₂
K
y₁
-
y₁
175.119
a₂
202.0822
b₂-H₂O
212.0666
b₂-NH₃
213.0506
b₂
230.0771
y₂-NH₃
295.1513
b₃-H₂O
311.135
y₂
312.1779
b₃
329.1456
y₆²⁺
369.7059
y₃-NH₃
404.2041
y₃
421.2306
b₅
499.2511
y₄
568.299
y₅
681.3831
y₆-NH₃
721.378
y₆
738.4046
y₇-NH₃
834.4621
y₇
851.4886
y₈
950.557
0
20
40
60
80
10
0
12
0
0
0.5
1
1.5
2
2.5
3
[1e5]
200 400 600 800 1000
Raw file Scan Method Score m/z
ally_hpg_19May16 48846 FTMS; HCD 126.31 590.32
- D N
b₂
V
y₈
b₃
I
y₇
G
y₆
b₅
L
y₅
F
y₄
M
me
y₃
H
y₂
R
y₁
-
a₂
157.0972
b₂
185.0921
y₂
244.1656
b₃
294.1448
y₃
345.2132
b₄
365.1819
y₆
572.3402
y₉
949.4989
y₁₀
1062.583
y₁₂
1247.663
y₁₃
1318.7
0
20
40
60
80
10
0
12
0
0
1
2
3
4
5
6
[1e4]
200 400 600 800 1000 1200 1400 1600 1800 2000 2200
Raw file Scan Method Score m/z
ally_hpg_19May16 44181 FTMS; HCD 42.31 806.42
- S P
b₂
M
me
b₃
A
y₁₃
b₄
G
y₁₂
Q L
y₁₀
E
y₉
T F G
y₆
G I T
y₃
P
y₂
K -
y₁-NH₃
130.0863
a₂
131.0815
y₁
147.1128
b₂
159.0764
y₂
204.1343
b₃-H₂O
250.1186
b₃
268.1292
y₃-NH₃
315.1663
y₃
332.1928
b₄-H₂O
351.1663
b₄
369.1769
b₅-H₂O
408.1878
b₅
426.1983
y₄
446.2358
b₆-H₂O
465.2092
y₅
547.2835
y₆-NH₃
587.2784
b₇-H₂O
593.2678
y₆
604.3049
y₇
713.3577
y₈-NH₃
824.3897
y₈
841.4163
y₉-NH₃
952.4483
y₉
969.4748
y₁₀
1026.496
y₁₁-NH₃
1066.491
y₁₁
1083.518
y₁₂
1184.565
0
20
40
60
80
10
0
12
0
0
1
2
3
4
5
[1e4]
200 400 600 800 1000 1200
Raw file Scan Method Score m/z
ally_hpg_19May16 4175 FTMS; HCD 87.52 726.85
- A S
b₂
M
me
b₃
T
y₁₂
b₄
G
y₁₁
b₅
G
y₁₀
Q
y₉
Q
y₈
M
me
y₇
G
y₆
T
y₅
N
y₄
Q
y₃
G
y₂
K
y₁
-
y₁-NH₃
130.0863
y₁
147.1128
a₂
157.1335
b₂
185.1285
y₂
246.1812
b₃
294.1812
y₃
347.2289
y₄-H₂O
458.2609
y₄
476.2715
y₉²⁺
539.2586
y₅
577.3192
y₆-H₂O
706.377
y₆
724.3876
y₇-H₂O
835.4196
y₇
853.4302
y₈-H₂O
950.4466
y₈
968.4571
y₉-H₂O
1059.499
y₉
1077.51
0
20
40
60
80
10
0
12
0
0
0.5
1
1.5
2
2.5
3
[1e5]
200 400 600 800 1000
Raw file Scan Method Score m/z
ally_hpg_19May16 39807 FTMS; HCD 94.47 631.32
- A L
b₂
M
me
y₉
b₃
D
y₈
E
y₇
F
y₆
T
y₅
E
y₄
T
y₃
V
y₂
K
y₁
-
y₁
175.119
a₂
199.1805
b₂
227.1754
b₃
336.2282
y₃
425.2143
b₄
450.2711
y₅
626.2893
y₆
755.3319
y₇
868.4159
y₈
1031.479
y₉
1145.522
y₁₀-NH₃
1237.548
y₁₀
1254.575
y₁₁
1367.659
0
20
40
60
80
10
0
12
0
0
0.2
0.4
0.6
0.8
1
[1e5]
200 400 600 800 1000 1200 1400
Raw file Scan Method Score m/z
ally_hpg_19May16 36195 FTMS; HCD 61.11 741.38
- I I
y₁₁
b₂
M
me
y₁₀
b₃
N
y₉
b₄
Y
y₈
I
y₇
E
y₆
S
y₅
N S
y₃
Y R
y₁
-
y₁-NH₃
130.0863
y₁
147.1128
a₂
207.1128 b₂
235.1077
y₂
294.1812
b₃
344.1605
y₃
393.2496 b₁₄²⁺
673.8336
y₈-NH₃
745.4243
y₁₈²⁺
873.4759
y₁₀
988.5462
y₁₄
1371.774
b₁₅
1417.697
y₁₅
1508.833
b₁₆
1516.766
y₁₆
1565.855
y₁₇
1674.907
y₁₈
1745.945
0
20
40
60
80
10
0
12
0
0
1
2
3
4
5
[1e4]
200 400 600 800 1000 1200 1400 1600
Raw file Scan Method Score m/z
ally_hpg_19May16 31501 FTMS; HCD 56.42 637.34
- Y A
y₁₈
b₂
M
me
y₁₇
b₃
G
y₁₆
H
y₁₅
G
y₁₄
G L R P
y₁₀
E A A G
b₁₄²⁺
A
b₁₅
V
b₁₆
V
y₃
F
y₂
K
y₁
-
y₁-NH₃
130.0863
y₁
147.1128
y₂-H₂O
216.1343
y₂
234.1448 y₃
291.1663
y₄
348.1878
y₈²⁺
364.7187
b₃
367.1976
y₅-H₂O
387.1987
y₅
405.2092
b₄-H₂O
464.214
b₄
482.2245
y₆-H₂O
500.2827
y₆
518.2933
b₅-H₂O
563.2824
b₅
581.293
y₇
631.3774
b₆-H₂O
660.3352
b₆
678.3457
y₈
728.4301
b₇
791.4298
0
20
40
60
80
10
0
12
0
0
0.2
0.4
0.6
0.8
1
1.2
[1e5]
200 400 600 800 1000 1200
Raw file Scan Method Score m/z
ally_hpg_19May16 23386 FTMS; HCD 82.52 436.91
- K M
me
E
b₃
D
b₄
V
b₅
P
y₈
b₆
I
y₇
b₇
I
y₆
G
y₅
G
y₄
G
y₃
S
y₂
K
y₁
-
y₁-NH₃
158.0924
y₁
175.119
a₂
187.1077
b₂
215.1026
y₂
304.1615
b₃
344.1452
b₄-H₂O
383.1561
b₄
401.1667
y₃
403.23
y₄-NH₃
495.2562
y₄
512.2827
y₅
599.3148
y₆
712.3988
y₇
769.4203
y₈-H₂O
880.4523
y₈
898.4629
y₉
1013.49
0
20
40
60
80
10
0
12
0
0
1
2
3
4
5
6
7
[1e4]
200 400 600 800 1000
Raw file Scan Method Score m/z
ally_hpg_19May16 21129 FTMS; HCD 58.17 556.78
- V D
y₉
b₂
E
y₈
b₃
G
y₇
b₄
L
y₆
S
y₅
M
me
y₄
V
y₃
E
y₂
R
y₁
-
y₁
175.119
a₂
195.1492
b₂
223.1441
b₃
294.1812
y₂
304.1615
y₆²⁺
378.6854
b₄
409.2082
y₇²⁺
436.1989
y₃
441.2205
y₈²⁺
471.7174
y₄
556.2474
y₅
643.2794
y₆
756.3635 y₇
871.3904
y₈-H₂O
924.417
y₈
942.4275
0
20
40
60
80
10
0
12
0
0
1
2
3
4
5
6
7
8
9
[1e4]
200 400 600 800 1000 1200
Raw file Scan Method Score m/z
ally_hpg_19May16 12513 FTMS; HCD 71.03 582.78
- M
me
L
b₂
A
y₈
b₃
D
y₇
b₄
L
y₆
S
y₅
D
y₄
H
y₃
E
y₂
R
y₁
-
y₁
175.119
y₂
276.1666
b₃-H₂O
316.1292
b₃
334.1397
b₄-H₂O
373.1506
b₄
391.1612
b₅
448.1827
y₄
461.2467
b₆
505.2041
y₅
589.3052
y₆
690.3529
b₉-H₂O
718.2791
y₇
803.437
y₈
874.4741
y₉
945.5112
y₁₀-H₂O
1042.528
y₁₀
1060.538
y₁₁
1169.591
y₁₂
1256.623
y₁₃
1313.644
y₁₄
1414.692
y₁₅
1485.729
y₁₆
1598.813
0
20
40
60
80
10
0
12
0
0
0.5
1
1.5
2
2.5
3
3.5
4
[1e4]
500 1000 1500 2000 2500
Raw File Scan Method Score m/z
Ally_HPG_1_21April17_conc_3ul 41899 FTMS; HCD 45.75 1002.16
-
ac
S G F
b₃
G
b₄
G
b₅
G
b₆
S S G A G S L T Q L L
y₁₆
A
y₁₅
T
y₁₄
G
y₁₃
S
y₁₂
M
me
y₁₁
D
y₁₀
A
y₉
A
y₈
L
y₇
T
y₆
Q
y₅
N
y₄
A T
y₂
R
y₁
-
b₂
115.0502
y₁-NH₃
158.0924
y₁
175.119
b₃
228.1343
y₂-NH₃
267.1452
y₂
284.1717
b₄-H₂O
325.1506
b₄
343.1612
y₃-NH₃
414.2136
y₃
431.2401 b₅
490.2296
y₄-NH₃
511.2663
y₄
528.2929
b₆
603.3137
y₅-NH₃
639.3249
y₅
656.3515
y₆-NH₃
726.357
b₇
731.4087
y₆
743.3835
b₈-H₂O
828.425
y₇-H₂O
839.4159
y₇-NH₃
840.3999
b₈
846.4356
y₇
857.4264
y₈-NH₃
953.4839
b₉
961.4625
y₈
970.5105
b₁₀-H₂O
1072.495
y₉
1084.553
b₁₀
1090.505
b₁₁-H₂O
1186.537
b₁₁-NH₃
1187.522
b₁₁
1204.548
y₁₂-NH₃
1426.623
y₁₂
1443.65
y₁₃
1571.745
0
20
40
60
80
10
0
12
0
0
0.5
1
1.5
2
2.5
3
3.5
4
[1e5]
200 400 600 800 1000 1200 1400 1600 1800 2000 2200
Raw File Scan Method Score m/z
Ally_HPG_2_21April17_conc_5ul 38550 FTMS; HCD 104.89 725.36
- G G
b₂
L
b₃
D
b₄
F
b₅
L
b₆
K
y₁₃
b₇
D
y₁₂
b₈
D
b₉
E
b₁₀
N
y₉
b₁₁
I
y₈
N
y₇
S
y₆
Q
y₅
P
y₄
F
y₃
M
me
y₂
R
y₁
-
a₂
131.0815
y₁
147.1128 b₂
159.0764
b₃-H₂O
198.0873
b₃
216.0979
y₂
218.1499
y₃
289.187
b₄-H₂O
307.1401
b₄
325.1506
y₄
360.2241
b₅-H₂O
378.1772
b₅
396.1878
y₅
417.2456
b₆-H₂O
449.2143
b₆
467.2249
y₆-NH₃
487.2511
y₆
504.2776
y₇
591.3097
y₈
706.3366
y₉
807.3843
y₁₀
878.4214
y₁₁-H₂O
957.4636
y₁₁
975.4742
y₁₂-H₂O
1028.501
y₁₂
1046.511
y₁₃
1117.548
0
20
40
60
80
10
0
12
0
0
0.5
1
1.5
2
2.5
3
3.5
4
[1e5]
200 400 600 800 1000 1200
Raw File Scan Method Score m/z
Ally_HPG_1_21April17_conc_3ul 29568 FTMS; HCD 109.84 721.35
- S A
b₂
G
b₃
M
me
b₄
A
y₁₃
b₅
A
y₁₂
b₆
P
y₁₁
A
y₁₀
T
y₉
D
y₈
S
y₇
S
y₆
G
y₅
A
y₄
A
y₃
A
y₂
K
y₁
-
y₁
147.1128 a₂
202.1186
b₂
230.1135
y₂-H₂O
258.1448
y₃
377.2031
b₃
390.1442
y₄
486.2558
y₅
646.2865
y₆
717.3236
y₇
804.3556
y₈
917.4397
y₁₀
1133.514
y₁₁
1190.536
y₁₂
1350.566
0
20
40
60
80
10
0
12
0
0
0.5
1
1.5
2
2.5
3
3.5
[1e4]
200 400 600 800 1000 1200 1400
Raw File Scan Method Score m/z
Ally_HPG_1_01May17_all 32448 FTMS; HCD 67.46 790.84
- T Q
b₂
C
y₁₂
b₃
G
y₁₁
T
y₁₀
D L
y₈
S
y₇
A
y₆
C
y₅
M
me
y₄
T
y₃
E K
y₁
-
y₁
175.119
a₂
188.103
b₂-H₂O
198.0873
b₂-NH₃
199.0713
b₂
216.0979
y₂
303.1775
y₅-NH₃
607.2835
y₅
624.31
y₆
737.3941
y₇
851.437
y₈
952.4847
0
20
40
60
80
10
0
12
0
0
0.5
1
1.5
2
2.5
3
3.5
4
4.5
[1e4]
200 400 600 800 1000
Raw File Scan Method Score m/z
Ally_HPG_1_01May17_all 33849 FTMS; HCD 67.99 584.29
- N T
b₂
T
y₈
N
y₇
L
y₆
P
y₅
M
me
D Q
y₂
R
y₁
-
y₁-NH₃
130.0863
y₁
147.1128
a₂
187.1441
b₂-H₂O
197.1285
b₂
215.139
y₃
313.187
b₃-H₂O
326.171
y₄-H₂O
424.2191
b₄-NH₃
441.198
y₄
442.2296
b₄
458.2245
y₅
541.298
b₅-H₂O
569.2566
b₅-NH₃
570.2406
y₆
640.3665
y₇-H₂O
751.3985
y₇
769.409
y₈
882.4931
y₉-H₂O
993.5251
y₉
1011.536 y₁₀
1125.579
y₁₁-H₂O
1236.611
y₁₁-NH₃
1237.595
y₁₁
1254.621
0
20
40
60
80
10
0
12
0
0
1
2
3
4
5
6
7
8
[1e5]
200 400 600 800 1000 1200 1400
Raw File Scan Method Score m/z
Ally_HPG_2_21April17_conc_5ul 36640 FTMS; HCD 110.39 734.88
- T L
b₂
E
y₁₁
N
y₁₀
b₄
E
y₉
L
y₈
E
y₇
V
y₆
V
y₅
E
y₄
G
y₃
M
me
K
y₁
-
a₂
173.1285
y₁
175.119
b₂-H₂O
183.1128
b₂
201.1234
b₃
315.1663
y₃-NH₃
375.1445
y₃
392.1711
y₄
463.2082
y₅
550.2402
y₆
659.293
y₇-NH₃
756.3093
y₇
773.3359
y₈-NH₃
843.3414
y₈
860.3679
0
20
40
60
80
10
0
12
0
0
0.5
1
1.5
2
2.5
3
3.5
4
4.5
[1e4]
100 200 300 400 500 600 700 800 900
Raw File Scan Method Score m/z
Ally_HPG_1_01May17_all 32773 FTMS; HCD 84.74 487.23
- L S
y₈
b₂
N
y₇
b₃
M
me
y₆
S
y₅
A
y₄
G
y₃
C R
y₁
-
y₁
128.0706
a₂
202.0822
y₂-H₂O
225.087
b₂
230.0771
y₂
243.0975
y₃
300.119
b₃-H₂O
340.1252
b₃-NH₃
341.1092
b₃
358.1357
y₄
463.1823
b₄-NH₃
504.1725
b₄
521.1991
y₅-H₂O
542.2245
y₅
560.2351
y₆
647.2671
y₇
744.3199
0
20
40
60
80
10
0
12
0
0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1
[1e5]
200 400 600 800 1000
Raw File Scan Method Score m/z
Ally_HPG_1_01May17_all 21618 FTMS; HCD 68.02 632.76
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Ally_Ctrl_4_21April17_conc_5ul 49707 FTMS; HCD 103.71 468.79
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